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The present invention relates to damping ' : 

kinetnatically coupled parts . In particular,, the 
invention is suitable for damping of s kinematically 
coupled parts Of a touch probe - I 



^ i 
* 1 1 



Our earlier European patent 0501720 * discloses p. probe 
which comprises a sensing module 'and a stylus module 

10 held together by magnetic means, their relative 

positions being defined by kinematic elenjqnte, The 
stylus module holds a workpiece-confcaeting 'stylus , 
which is deflected on contact witht a v/orkpiede I The 
sensing module comprises a fixed structure , tfhich may be 

15 connected to the movable arm of a coordinate ' , , 

positioning machine and contains transducers which 
detects the deflection of the stylus, Th<» modular 
nature of the probe enables the stylus , Module^ \ to be 
exchanged, thua allowing different types* of styli , for 

20 example different lengths of- stylus r %o be used. 

This probe has the disadvantage that if vei^y* large 
styli are used the magnetic force requited to Retain 
the stylus module o*i the sensing module is alB<p large. 
25 The large magnetic force has the effect tzhat-it causes 
an impact when the two modules are conned ted together 
which can upset the electronic transducers in the • 
sensing module f pausing them to become unreliable. 



•i 



3 0 Further-more , the impact can cause wear \ arid damage to 
the kinematic elements of the modules which 'would 
affect the metrology of the system. 1 , 4 



The present invention provides* apparatus for releasably 
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connecting together two members comprising: • ■ . 

a first member with a first surface; . . . 

a second member with a second surface to-be 
releasably connected to the first surface of the first 

5 member; " 

a first set of elements on said', first surface and 
a second set of elements on said second [surface, said 
first and second elements co-operating to define the 
location of the second member with respect to the first 

l 

10 member? , % , . 

wherein a damper is provided on'pne of ; said first 

cLnd second purfaces. 1 ' ( 4 • 

< 

The damper reduces the impact when the two members are 
15 joined together. 

Preferably the first and second members ace 'releasably 
held together by magnetic means. .. 

20 Preferably the damper comprises a housing in which a 

piston is located, said piston being biased -to' protrude 
from the housing and wherein the housing is filled with 
a viscous substance. 

« V 1 

25 The damper may also comprise at least .one .guide means 
which assist in guiding the two members :tog^ther. The 
at least one guide- means may comprise at -least one 
guide pin attached to the piston,, said at ileast one 
guide pin being received by at least one corresponding 

30 recess in the other of the first and second 'members . 

> 

preferably the first member is a sensing 'module of a 
probe and the second member is a .stylus ;module,of a 
probe . , : • ' 
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A second aspect of the invention provides a ;pr<pbe . 
comprising s , 

a retaining module with a fi^st surface; * . 

a task module with a second surface' £o .be . 
5 releasably connected to the first surface of the 
sensing module? t ' • 

a first set of elements on said first' surface and 
a second set of elements on said second .surface/ cfo- , 
operating to define the location pf 'the task module 
10 with respect to the retaining module J 

wherein a damper is provided on one o»f '©aid first 
and second surfaces. - . • • 

& third aspect of the present invention provides a task 
15 module releasably connectable to a' retaining ,rtiodule 
comprising: 

a surface to Jbe magnetically coupled 'to a 
retaining module; t , . 

a set of elements on said surface to cooperate 
20 with a corresponding set of elements qn .the retaining 
module to define the location of the, bask taddule with 
respect to the probe; ; • 

and a damper on the stylus module. ; 

• • ' ' ; V 

25 The retaining module and task module' may 'for example 
comprise a probe head and probe respectively. 1 
Preferably the retaining module and t task module 
comprise a sensing module and a stylus module 'of a 
probe, I * • 



30 



Preferably the damper comprises a damper housing in the 
surface and a damper piston located 'in the damper 
housing biased to protrude from the \ housing* The 
housing is filled with a viscous substance to resist 



» 



/ 1 », 
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movement of the danger piston yitbtin the 'dampe* 

« » i 

housing. % ' . ' . » ' 

Preferred embodiment* of the invention will now be 
described by way of example, with reference to the 
accompanying .drawing wherein: , . t 

Fig 1 shows a simplified internal view of; the 

probe; . 

Fig 2 shows a cross- sect ipn of a 'jpartr of the 
sensing module and the stylus module; < 

Fig 3 shows the plate of the- stylus module; 

Fig 4 shows the plate of the. sensing Tpoduie; 

Fig 5 shows the a cross -section, of a. part of the 
sensing module and the stylus module of a second 
embodiment of the invention; > • 

Fig 6 shows the plate of the stylus -module of the 
second embodiment of the invention; 

Fig 7 shows the pl*te of the, sensitig module of the 
second embodiment of the invention; and . ' . - 

' 4 

Fig 8 shows the damper of the second embodiment of 
the invention. 

Fig 1 shows a simplif ied view of : an analogue i^robe 10 
of the invention which is shown mounted on .the ' movable 
arm 8 of a coordinate measuring machine (CMM) and which 
comprises a sensing module 12 and a styXus module 14. 
The stylus module 14 has a workpiece contacting stylus 
16 and the sensing module 12 has elefat.ronic transducers 
(not shown) which measure the def leotiori of .the stylus 
16. The stylus module 14 is de-mount^ble the 
sensing module 12 and may be removed and exchanged with 
other stylus modules, for example it ra^y he exchanged 
with a* stylus module having a longer stylus, ( The 
stylus module 14 is provided with 'a plate % 18 which is 
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connect able to a mounting plate 2,0 of the Seizing 
module 12 . The plate 18 and mounting plate 20 are held 
together magnetically and are each provided with 
kinematic elements 22,24 to define the position of the 
5 stylus module 14 with respect to the mounting plate 20 
of the sensing module 12 and ensure ..repeatability of 
location of the stylus module 14 . , 

i 

» i 

Figs 2-4 illustrate the stylus, module a 4 and p&rt of 

10 the sensing module 12 of the probe In more' detail* The 
sensing module 12 has a mounting plate 20 to which a 
plate IS of the stylus module 14 is dortrieeted* . The 
modules 12,14 have co-operating kinematic elements 
22,24 to define the position of the 'plate 18 df the 

15 stylus module 14 on the mounting plate '20 -of the 

sensing module 12- The kinematic, elements 22,24 may 
comprise a set of three balls 22h spaced at 120* around 
the centre of the plate IB which, cooperate with a 
similarly spaced set of three pairs' of radial parallel 

20 rollers 24A on the mounting plate 20 as >showi*'in Figs 3 
l and 4. Alternative sets of elements may be used to 
define the position of the stylus module 14 :with 
respect to the mounting plate 2Q. For example, the 
pairs of parallel rollers way be replaced by pairs of 

25 halls on one plate which co-operate with 'the single 
plate balls on the other plate. 

» 

The plate 18 and mounting .20 are held together by a 
strong magnet. Fig 2 shows a magnet 26 ^puovici^d on the 
30 sensing module 12 and a keeper plate, 28 provided on the 
stylus module 14 . • ' 

A damper is provided between the keying -ttjodule 12 and 
stylus module 14 to cushion the impact wh£n the two 



. 1* 4 '\: 



I I.J I* 
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modules are brought together. 

« 

Pig 2 shows a damper located in the retaining module. 
The damper comprises a damper piston^ 30 | inserted in a 
5 damper housing 32 behind the mounting plate 20jof the 
sensing module 12. Three guide pitis . 34 , are .connected to 
the damper piston 30 and protrude through throe 
apertures 3 6 in the mounting plate 20 . ■ the guide pins 
34 and apertures 36 are spaced at 120* about the centre 
10 of the mounting plate 20. ' 

A viscoua aubatance 33 such as grease, oil *or air is 
provided inside the damper housing 32 'to provide 
resistance to movement of the damper piston ,30, The 
15 damper piston 30 is biased away f roift, the dampen housing 
32 by springs 3 8 between the damper housing 32 and the 
damper piston' 30- 

The stylus module 14 is provided with 'three recesses 40 
20 to receive the guide pine 34. 'As the 'stylus module 14 
is brought into contact with the ^e^sing module 12/ the 
guide pins 34 are inserted into their Odrre^pdpditig 
recesses 40 in the stylus module 14. The 'guide pins 34 
are pushed back by the stylus module 14 and in. turn 
25 push the damper piston 30 into th'e damper -housing 32 
which causes resistance due to 1 the viscous ^damping 
effect of the grease- , • % ; , . 

The guide pins 34 have the added benefit -that ! if the 
30 stylus module 14 is not correctly aligned * with the 

sensing module 12, for example it might be tilted, the 
guide pins 34 assist in correctly aligning the stylus 
module 14 so that the kinematic elements 20,24 connect 
together , ' , : 



05-FIPR-2002 14=48 FROM RENISHflUI PLC TO 901633814444 P. 09 

' - . . f . - "Wi 



In a second embodiment, as illustrated -fay figs '5-7, the 
damper is provided in the stylus module/ Identical 
features with the previous embodiment use the same 
reference numbers. The keeping plate 2B in. the stylus 
5 module plate 14 has a recess which ^ccotfimodatea the 

damper housing 32 and a damper, piston 30, is .located in 
this housing. As before the damper pidton '30 is biased 
to protrude from the housing 32 by a spring 38 between 
the housing 32 and the damper piston 3 0. ■ Ji viscous 

10 substance such as grease,, oil or air is provided inside 
the damper housing 32 . Thus when -the 'stylus module 14 
is brought into contact with the sensing module 12, the 
damper piston 30 is pushed by the mounting glate 2 0 o£ 
the sensing module 12 into the housing 32 -against the 

15 viscous substance^ lessening the 'impact and ^preserving 
the integrity of the transduced signals. . 

Fig a shows the damper in the second embodiment in more 
detail. The damper housing 32 may behave a lip 42 
20 around its open end, and the piston may >a 'provided 
with lugs 44: to retain it in the clamper ^housing 32 - 

» '' » * * 

Other types of damper njay he iijsadL between 'the two 

t * i i 

modules, for example conventional oil or 'air 'dampers . 
25 ; ' *• 1 

The invention is not limited to damping between the 

kinematically coupled sensing moc^ulfc and stylus module. 

The damping may be provided on, any kinematically 

coupled surfaces to limit the impact, when they are 
30 brought together , prevent wear and. damage to the 

kinematic elements and, where relevant, preserving the 

integrity of transducer deJclectione . . 



* > » " 



* 1 
v } 



y 
•« 
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Fig 6 



Fig 7 
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